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Claim 1. A compound of the formula: 

h 

in which: 

R is hydrogen, benzyl. • phenethyl. lower alkanoyl of 
1-5 carbons, trifluoroacetyl. lower aikyl of 1-5 carbons, 
hydroxyethyl or lower alkenyl of 3-5 carbons; 

is hydrogen, halo, crif luoromethyl , methylthxo. 
trifiuoromethylthio, inethyl or methoxy; 

and R^ are each hydrogen, lower alkyl of 1-5 carbons, 
lower alkSoyl of 2-5 carbons or. when taken together, methylene 
or ethylene; 

is hydrogen, halo, cyanomethyl. methyl or 
carbomethoxy; and 

or the phar^.ceutically acceptable nontoxic salts thereof. 
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Complete specification for the invention entitled: 

"SUBSTITUTED 1-THIENYL AND FORYL-2 , 3 , 4 , 5-TETRAHYDRO-lH-3- 
: BENZAZEPINE COMPOUNDS" 

The following statement is a full description of this invention, 
including the best method of performing it known to us s- 



This invention comprises a new group of compounds which have 
structures characterized by being I-thienyl and 1-f uryl~2 , 3, 4 , 5- 
tetrahydro-lH-3-benza2epines having two hydroxy, C^^ ^ alkoxy or 
C2_5 alkanoyloxy substltuents in the benz-ring of the benzazepine 
nucleus. These new compounds have utility as medicinally active 
compounds especially as cardiovascule-r agents due to their 
peripheral dopaminergic activity. They also demonstrate 
activity in animal teuts which are known to predict anti- 
Parkinsonism activity by means of activity at the central dopamine 
receptors. Generally speaking therefore they may have both 
peripheral or central dopaminergic activity. 

The structurt:3 of the compounds of this Invention are 
specifically identified by having a thienyl or furyl hetero ring at " 
the 1-positlon of the 2,3,A,5-tetrahydro-lH-3-benza2eplne £/stea. 
£xemplaz7 of this new group of compounds are those represented by 
the following Structural fomulas: 




la which: 

R is hydrogen, phenethyl, benzyl, lo'-'er alkanoyl of from 
1-5 carbon such as formyl or acetyl, trif luoroacctyl , lower 
alkyl of 1-5 carbon atoms, hydroxycthy 1 or lower nlkenyl of 
3-5 carbon atoms; 

is hydrogen, halo, trif iuoromethyl , trif luorome thyl thio , 
methyl,ibr methoxy; 



^2 and R3 are each hydrogen, lower alkyl of 1-5 carbon 
atoms, lower alkanoyl of 2-5 carbon atoms or, when taken 
together, methylene or ethylene; 

Is hydrogen, halo such as F, CI or Br, cyanomethyl, 
carbostetboxy or methyl and 

Z Is -0- or -S- . 

In the above stractural fozmulas those skilled in the art 
will recognize that the hetero ring Is attached at its 2' (o) or 
3' (B) position. The substltuents jn the two lustero rings are merely 
limited by the constraints^ of furan or thiophen-a chemistry but are of 
course C-attached. 

The thienyl containing congeners are preferred. The furyl 
congeners may be less active and more toxic than their thienyl counter- 
parts. 

A subgenerlc group of compounds within the above illustrative 
generic group are those of Formula I in which: 
R is hydrogen or methyl; 

is hydrogea. or chloro; 
R2 and R3 are the same and are hydrogen, methyl 
or acetyl: 

P.^ is hydrogen or Taerhyl; and 
X Is -S- . 

The compounds in which ^ higher alkyl or alkanoyl 

groups or form an alkylene chain such as Che methylenedioxy-containing 
compounds at the 7,8-po6itions as well as th« N-ben..jl, phenechyl or 
alkanoyl containing congeners are of primary Inceresc as intermediates. 
Kethylenediozy-3-benzazeplnes in another series are reported in U.S. 
Patent 3,795,683. 



the utility of the free bases ot fomula I, prepared by methods veil 
known to the art, are fozned vlth both Inorganic or organic acids, for 
example: inaleic, fusiarlc, benzoic, ascorbic, paaioic, succinic, 
bisnethylene-salicylic, nethanesulfoAlc, ethanedistilfonlc, acetic, 
oxalic, propionic, tartaric, salicylic, citric, gluconic, aspartic, 
stearic, palmitic, ltacott.vCt, glycolic, p-amlno benzoic, glutamic, 
benzenesulfonicy hydrochloric, hydrobromlc, sulfuric, cydobexyl* 
8ttlfami.c, phosphoric and nitric acids. Similarly the quar ternary 
salts inculde those prepared from organic halides such as methyl 
iodide, ethyl iodide or benzyl chloride, methyl tosylate or mesylate 
which read at the basic 3~center or at a reactive thio center. While 
the 1-fuxylbenzazepines fozm salts readily vlth strong mineral acids 
such as sulfuric or hydrochloric acid, such salts are less stable and 
hard to purify. Therefore the furyl containing compounds are best 
uaed either as the base or as a salt with an organic or veak* inorganic 
acid. 

Certain l-pheuyl-2,3,4,5-tetrahydro-lH-3-benzazepines have 
been described in U.S. Patent 3,393,192; British Patent Specification 
1,118,688; and Swiss Patent 555,831, including general methods of 
preparation. However these references disclose no 1-heterosubstltuced 
compounds. 

It vill be obvious to one skilled in the am that the compounds 
of Pormila I nay be present as dlastereoisomers ^tich may be resolved 
Into d, or 1 optical isomers. Resolution of th? optical isomers may be 
conveniently accomplished by fractional crystallizaf-on of the salts 
of the base form or of solid derivatives thereof with optically active 
acids from appropriate solvents. Unless otherwise specified herein or 
in the claims, it la intended to Include all isomers, whether separated 
or mixtures thereof. Where Isomers are separated, the desired 
pharmacological activity will usually predominate in one of thf. isomers. 



moat often Is the d-lsoaer. 

Tba compounds of Fonmala I lo which R Is hydrogen are 
generally prepared from intermediates of the followlsg zomula: 




in which R is hydrogen; •lowag-ia tey l, t e aayS. ov l ow e r alkonylt 
and Z are a<i defined above; R^ and R^ are lower alkyl or together 
are lower alkylene; and is hydrogen or a chemically inert 
substituent of the group described above, by means of an Intra- 
molecular eydization effecced by reaction with a reagent such as 
sulfuric add alone or mixed with suitable solvents such as 
trifluoroacetlc acid, polyphospboric acid or a similar dehydrating 
agent. 

HLxed alkoxy substituted compounds are prepared by selecting 
the proper heteroarylethylamine starting material. 

The eydization is best run to form the methylenedioxy or 
dimethoxy ethers, then these ether groups are optionally taken off 
using a mild splitting agent such as boron trichloride for the 
methylenedioxy or t^ibromide for the dimethoxy e:her. 

The heteroarylethylamlnes /(IV ) which are used as starting 
materials for this method are either known or are prepared by method » 
similar Co those disclosed in the illustrative examples. 



The 6~sub8titut4id compounds are alternatively prepared by 
oxidizing a 7,8-dlh7droxy-l-(furyl or thleny 1) -2,3,4, 5-tetrahydro-lH- 
3~be n zaz eplne with 2,3-dlchloro-5,6-dlc7ano-l,4-benzoqulnone or similar 
faydroiialnone-ozldlzlag agent to form the 7,8-dlone. This is then 
reacted with a quinone additive agent, a neadeophic reagent, such as 
methyl mercaptan, trifluoromethyl mereaptan, hydrogen chloride or 
hydrogen bromide (in the ease wb.ere no add sensitive renters are 
present) in methanol at about room tsmpersture to give the desired 
6'-8ub8tituted compo\ind. 

The S-bromo containing compound may optionally serve as an 
intermediate in a number of ways such as for preparing the 6-chloro 
or 6-iodo congeners or the 6-llthium intermediates. The latter 
lithium compounds can be reacted with a number of other conventional 
reaetants to introduce 6-substituents such as with iodine or 
bexachloro ethane to introduce iodo or chloro. 

To prepare tbe compounds of Formula I where R is iiydroxyethyl, 
lower alkyl or lower alkenyl, the corresponding* benzazepines wherein R 
is hydrogen are alkylated by standard methods with ethylene oxide, a 
reactive lower alkyl halide such as the bromide or chloride or a 
reactive alkenyl halide such as an allyl bromide or chloride. 
Advantageously, to obtain the products where R2 and/or F.3 are hydrogen 
the reaction with the alkylating agent is carried out on the corres- 
ponding methoxy substituted benzazepines in an lne-i.t solvent such as 
methanol or acetone, preferably at reflux temperature and in the 
presence of a basic condensing agent such as potassiias hydroxide or 
carbonate. Treatment of tbe resulting product with, for example 
boron tribroraide or other ether splitt:.ng agents gives the active 
hydroxy substituted benzazepines. If a reactive center such as a 
methylthio group is present the sulfonlum quartemary salt is 
prepared. This raay be optloi^ly converted back to the methylthlo 



by heating in brine. IH hydrobromic acid or another source of halide 
Ions. The 3-methyl congeners are an laportant part of this invention. 

The compounds of FormuU I vhcre R is methyl are conveniently 
prepared froB 7 , 8-dlaethoxy substituted benzazepines wherein R is 
hydrogen by reaction with formic acid/ formaldehyde. Treatment of the 
resulting product with boron tribromide gives Che corresponding 
7,8-dihydroxy substituted benzazepines.- Another method for preparing 
Che Important N-meth7l compounds is converting the 3-hydrogen compound 
intc the N-formyl congener then reducing with lithium aluminum hydride, 
a two step reaction sequence. 

The dialkanoyloxy derivatives such as the Important 7,8- 
diacetoxy compounds can also be prepared by direct 0-acylation of the 
dihydroxy compound having the N-position blocked by protouation such 
as using Che 6-halo-7.8-dihydroxy-l-phenyl-2.3,4.5-ceCrahydro-lH-3- 
benzazcpine hydrobromide in crifluoroacetic acid at ambient temperature 
with the anhydride or halide. The N or 3-lower alkanoyl congeners in 
the dihydroxy series are prepared conveniently "by N-acylatlng the 
mechoxy or nethylenedioxy derivative followed by splitting the protec- 
tive group »ith boron tribromide or chloride. Also direct N- 
alkanoylation of the dihydroxy compounds is possible under controlled 
conditions and quantities of reactants as known to the art. As noted 
in the iUustrative examples any undesired 0-acylaticn may necessitate 
a mild hydrolysis treatment. 

The intermediates of Formula III above are conveniently 
prepared by heating equlmolar amounts of an epoxyechylthiophene or 
furan with a 3,4-dialkoxyphenethyiamine which is either known or 
prepared by methods known to the art, each appropriately substituted, 
either alone or in an inert organic solvent such as tetrahydro furan. 
Preferably the heating is effected on a steam bath or at reflux 
temperature for from 12 to 24 hours. The required ethylene oxide is 



coirrenlencly prepared by reaction of the hetero aldehyde with 
sodium hydride/ trlsethylsuXfonlum iodide. 

The compounds of this invention can also be conveniently 
prepared by a process we believe is unique In the benzazeplae series 
as llltistrated by the following: 




IV V 

The l-hydroxy-2,3,4,5-tetrahydro-lH-3-beaza2epine3 of 
Formula IV are reacted with compounds (V) in which R-R^ and X are 
as defined above. As one skilled in the .irt will recognize certain 
compounds such as thlophene wlU react at the position adjacent to 
the hetero ring meaiber unless that position is occupied. For example 
the method works nicely to prepare 2'~thlenyl compounds.. The reaction 
can also be run to obtain mixtures of mono and poly substituted 
T>roducts which can be separated by methods known to the art. If one 
or both the a-posltlons on the .heterocyde are occupied, reaction 
proceeds either in the remaining a or on to the B-posltion. 

The reaction can also be using IV and in place of a 
heterocyclic V using benzene having activating groups such as phenol 
or anlsole to produce substituted l-phenylbenzazepines. R-R^ are as 
defined above but for convenience the raactlon is usually run on the 
1-hydroxybenzazepines in the form of the dlether (for example, R2> 
R^ ~ methyl or, together, methylene) with or without the N or 
3-i)ositloa protected such as N-protective groups known to the art, 
for cacample benzyl or carbobenzoxy to prepare the 3-hydrogen compounds. 



The reaction is run at ambient temperature such as at 
room- temperature for conv.?nipnr. periods of time such as from 1-24 
hours. Overnight at room temperature is a convenient laboratory 
time period. The solvent may be any inert organic solvent or an 
excess of an organic acid solvent In which the reactants are 
soluble for example trifluoroacetic acid, methylene chloride, 
trichloroethylene, chloroform or carbon tetrachloride. Also at 
least one equivalent of acid catalyst must be present such as 
.trifluoroacetic acid, sulfuric acid, boron trifluoroethereate, etc. 
Certain 1-hydroxy or alkoxy benzazepines are known to the art such 
as G. Hazebroucq, CofflFt. Rend. 257, 923 (1963) [C.A. 59, 12759] or 
J. LUcforman. Compt. Rend. 268, 2340 (1969) [C.A. 71. 61184[. However, 
the specific l-hydroxy-7,8-dihydroxy-benzazepine starting materials 
used here are new and are prepared by methods disclosed In the 
examples. 

The active dopaminergic compounds of this invention used 
herein stimulate peripheral dopamine receptors, for example chey 
increase renal blood flow and have as an end result hypotensive 
activity. This renal vasodilator activity of the benzazepine compounds 
of Formula I is measured in an anesthetized dog. In this pharma- 
cological procedure, a test compound is administered at progressively 
increasing (3-fold) Infusion rates beginning at 0.1 mcg/kg/'ain up to 
810 mcg/kg/min for 5 minutes each to anesthetized normotensive dogs 
and the following parameters are measured: renal artery blood flow, 
i3.iac artexy blood flow, arterial blood pressure and heart rate. 
Results are reported as a percent change, increase or decrease, at 
time of peek response (from pre-dnig controls) . and for a significant 
effect renal blood flow (increase) and renal vascular resistance 
(decrease) should be approximately 10% or greater. The effect on renal 
vascular resistance can be calculated from any change in renal blood 



flow and arterial blood pressure To confirm the mechanism of 
action, representative active renal vasodilator compounds are 
checked for blockade by bulbocapnine which is known to be a 
specific blocker of renal dop-jilne receptors. Representative 
oif compounds of Foxanxla I for example: 7»S~dih7drox7-l- 
(2 * - th ienyl) -2,3,4, 5-t etrahydro-lH-a-benzazepiue hydrobr omide 
tested by i.v. infusion as described above produced a decrease 
of renal vascular resistance of 30Z at 30 mcg/kg; 7,8-dimethoxy- 
l-(5 '-methyl-2*-thienyl)-2,3,4 , 5-tetrahydro-lH-3-benzazepine 
hydrochloride had an ZD^^^ of 2.3 ncg/kg; 7,8-dihydroxy-l-(3'- 
thienyl)-2,3,4,5-tetrahydro-lH-3-ben2a2epine hydrobr omide had an 
EDjj of 40; the 5-methyl-2-thienyl, 50. ED15 therefore is the 
cxjmulative dose by infusion which produces a 15Z decrease in renal 

B.P. in mm/hs. 
vascular resistance (R - b.F. ml/min ^ ' 

In addition to the renal vasodilator activity via a 

dopaminergic effect, certain benzazepine compounds of Formula I have 

demonstrated weak diuretic activity. Such diuretic activity is 

: neasured in the standard saline-loaded rat procedure. A test compound 
is administer ad i.p. at doses of from 10 to 40 mg/kg and the parameters 

, measured are urine volume (hourly for three hours) plus sodium and 
potassium ion conccsntrations . Also conventional diuretic tests in the 
dog may be used. 7,8-Dihydroxy-l-(2-thlenyl'>-2,3, 4. 5-tetrahydro-lH- 
3-benzazeplne hydrobronide tested in the phosphate maanicol dog produced 

* a significant increase in renal plasma flow and oatriuresis at a dose 

• as low as 10 and 20 yg/kg/min i.v. Sijailar results were obtained at 
: oral doses of 20 mg/kg. 

The benzazepine compounds of Formula I also have some anti- 
parkinsonism activity due to central dopaminergic activir/ f»s demon- 
strated by employing a modified standard animal pharraacological test 
procedure reported by Dngerstedc ec al., in Brain Research 24, 1970, 



485-493. This procedure is based on a drug induced rotation of 
rats having extensive unilateral lesions of the substantia nigra. 
Briefly, the test comprises the quantitative recording of 
rotational behavior in rats in vhlch S-hydroxydopamine lesions of 
the nigrostrlatal dopamine system have been produced, A unilateral 
brain lesion in the left substantia nigra causes the dopamine 
receptor in the left caudate to become hypersensitive follovrtng 
the resulting degeneration of the nigral cell bodies. These lesions 
destroy the source of the neurotransmitter dopamine in the caudate 
but leave the caudate cell bodies said their dopamine receptors intact. 
Activation of these receptors by drugs which produce contralateral 
rotation, vith respect to the lesioned side of the brain, is used as 
a measure of central dopaminergic activity of the drug. 

Compounds vfaleh are knovn to be clinically effective in 
controlling pt rklnsonism, such as, for example, L-dopa and apomorphine , 
are also effective in the. rate turning model. These compounds directly 
activate the dopamine :9i:eptors and cause contralateral rotation of the 
lesioned rat. 

Aotational activity is defined as the ability _of a sompoTaid 
to produce 500 contralateral rotations during a two-hour period after 
administration, usually intraperitoneally. The dose corresponding to 
500 contralateral rotatiop. per two hours is obtained and assigned as the 

Cnce again representative compounds of Formula I, 7 , 8-dihydroxy- 
l-(2'-thlenyl)-2,3,4,5-tetrahydro-lE-3-jen2aze?ine hydrobromide, the 
a^-thienyl and the 5 ' -aethyl-o ' -thienyl congeners when tested as described 
above in rats produced activity, i.p. at f.5 (IE^^qq) , 5 (active) and 
1.5 (BD^qq) mg/Vcg respectively. Fiirther the compounds have a low 
potential for inducing emesls or scerocyped behavior at doses which are 
effective in the rat tuamlng model. 



The pharmaceutical composttions of this Invention having 
dopaminergic activity are prepared in conventional dosage unit fonas 
by incorporating a compo-^nd of Fonaula I, an isomer or a pharnaceuticaUy 
acceptable addition of salt thereof, with a nontoxic pharaaceutical 
carrier according to accepted procedures in a nontoxic amount sufficient 
CO produce the dealxed pharmacodynamic activity In a sub.1ect, animal or 
human. Preferably the compositions will contain the active ingredient 
In an active but nontoxic amount selected from about 25 mg to about 
500 mg of active ingredient per dosage unit but this quantity depends 
on the specific biological activity desired and the conditions of 
patient. Generally speakiag lower doses are needed to stimulate central 
dopamine receptors than peripheral receptors. The dosage units are 
given from 1-5 times daily. 

t The pharmaceutical carrier employed may be, for example, 

either a solid or liquid. Exemplary of solid carriers are lactose, 
:.j:erra alba, sucrose, talc, gelatin, agar, pectin, acacia, mkgnesiu.a 
,,stearate. stearic acid, and the like. Exemplary of liquid carriers 
"fre syrup, peanut oil, olive oil, water and the like. Similarly the 

carrier cr diluent may include any time delay material well known to 
••fhe art, such as glyceryl monostearate or glyceryl distearate alone 

or with a wax. 

A Trtde variety of pharmaceutical, forms can be employed. 
^Thus, if a solid carrier for oral administration is used the 
••Preparation can be tableted, placed in a hard gelatin capsule in 
^jfcvder or pellet form, or in the form of a troche cr Iczenge. The 
•»4iount of solid carrier will vary videly but preferably will be 

from about 25 mg to about 1 g. If a liquid carrier is used, the 

preparation will be In the form cf a syrup, emulsion, soft gelatin 

capsule, sterile injectable liquid such at an ampul, or an aqueous 

or nonaqueous liquid suspension. 



The pharmaceutical preparations are made following the 
conventional techniques of the ph.\xmaceutlcal cbcaiist Involving 
mixing, granulatlsig and compressing when necessary, or variously 
nlacLog and dissolving the Ingredients as appropriate to give the 
desired caid product. 

The method of producing dopaminergic activity in accordance 
vith this Invention comprises administering infernally to a subject 
In need of such activity a compound of Formula I or a pharmaceutically 
acceptable acid addition salt thereof, usually combined with a 
pharmaceutical carrier, In a nontoxic amount sufficient to produce 
said activity as described above. The route of administration may be 
any route which effectively transports the active compound to the 
dopamine receptors which are to be stimulated such as orally or 
parenterally, the oral route being preferred. Advantageously, equal 
doses will be administered several tines such as two or three times 
a day with the daily dosage regimen being selected from about 50 mg 
to about 2 g. When the method described above is carried out hypo- 
tensive, diuretic or antiparklnsonism activity is produced with a 
mtfllTmnn of side effects. 

The following examples are designed solely to Illustrate 
the preparation and use of the compounds of this iovention. The 
Temperatures are Centigrade. Other variatious of these examples will 
he obvious to those skilled in the art. 

EXAMPLE 1 

4.8A Crams of sodium hydride (57Z of mineral oil dispersion), 
after being trashed vlth hexane to remove the oil, was stirred in 70 ml 
of dry dlmethylaulf oxide and heated to 65-68' under argon for i hour. 
At this point a greenish clear solution resulted. The heating source 
was removed and 75 ul of dried tetrahydrofuran was then added. The 
resulting soJution was cooled to 5* by neans of a methanol-ice bath. 



and 19 g (S.l miles) of trlmethylstafonium iodide in 100 ml dry 
dlsiethylsiilfoxlda was added In about 5 minutes. The reaction 
mixture was stirred for another 5 minutes after complete addition. 

A solution of 10.4 grains (93 mmoles) of Z-thiophenecarboxaldefayde 
in 120 ml or tetrahydrofuraa was added to a moderate rate while 
keeping the reaction mixture at 0* to -5". The mixtuxe was stirred 
for another 5 minuter, after complete addition and at room temperature 
for 1 hour, the mixture was diluted with 500 ml of ice water and 
extracted four tises. with ether. The combined extracts were cashed 
with saturated brine solution and dried. Removal of the drying agent 
and solvent gave 10.1 of crude 2-epozyetfaylthiophene (yellowish liquid), 
which was distilled under vacutm to give 8.1 g (69Z) of lig;ht yellow 
liquid (b.p. 0.15 mm. A3-5') . 

A mixture of 11.6 g (64 n&oles) of homoveratry lamina ant. 
8.1 g (64 mmoles) of 2-epcxyethylthiophene was heated with stirring 
and under argon at 100* overnight. The reaction fixture was cooled 
to room temperature and was chrcmatographed in a silica column 
(700 g) and eluted with benzene-ethyl acetate gradient. The desired 
product and its Isomer were thus separated. After recrystallization 
from ethyl acetate/hexane, 3.6 g (18. 4Z) of purt H-(3-hydro3cy-S-2- 
thienyl) ethyl homoveratrylamine was obtained (m.p. 102°). 

Cl6V°3S 

Calculated: 62.51Z C; 6.89Z H; 4.56Z N 

Found: 62.36Z C; 6.69 H; 4.51Z N 

3.6 GraBis (11.8 mmoles) of N-(3-hydroxy-3-2-thienyl)- 
ethylhomoveratrylamine was dissolved in a mixture of 36 ml of acetic 
acid and 18 ml of cone , hydrochloric acid. The resulting solution 
was heated at reflux for 3 hours. The reaction mixture was evaporated 
under reduced pressure to a brcwi residue which was then suspended in 
52 sodium carbonate solution and thoroughly extracted with ethyl acetate. 



The extracts were combined, washed once with saturated brine, and 
dried. Removal of the drying agent and solvent gave 3.3 g of a 
thick oily residue (96Z yield); l-(2'-thienyl)-7,8-dimethoxy-2,3, 
4 , 5-tetrahydro-lH-3-bcnza2eplne. 

The procedure outlined above is Che basic method fov 
preparing the conpounds of this invention. Others may be prepared 
by substituting equivalent amounts of the appropriate heterocyclic 
carboxaldehyde or ethylepoxtde for the 2'-thienyl reactants in the 
reactions detailed. 

This compound is also prepared by treatment of 8.9 g 
(40 mmoles) of l-hydroxy-7,8-dimetho-xy-2,3,4,5-tetrahydro-lB-3- 
benzazeplne with 5 ml of thiophene in 45 ml of trif luoroacetic acid 
under argon at room temperature overnight. After stripping off the 
volatiles, the residue was dissolved In 250 ml 3N hydrochloric acid. 
This acidic sr lution was thoroughly washed with ether, basified with 
cone, ammonium, extracted 3 times with ethyl acetate. The extracts 
were combined, washed once with saturated brine and dried anhydrous 
potassium carbonate. Removal of drying agent and solvent gave 9.2 
of the desired base as an oily residue (81%) . 

A sample of this oily residue was dlssol<^ed in ethyl ether 
and ethereal hydrogen bromide was added. An off-white precipitate 
was obtained. This was recryatallized from methanol-ethyl acetate to 
give the pxire hydrobromide (m.p. 215"). 

c^gH.^gSo.s.aar 

Calculated; 51.907. T 5.44% H, .3. 73': N 
Found: 52.10% C; 5.58% K; 3.65% N 



EI.\MPLE 2 

3.5 Grams (12 mmolea) of l-(2* -chienyl)-?, 8-dlmethoxy- 
2,3,4,5-tetrah7dro-lH-3-benzazepine dissolved in 60 ml of methyleae 
chloride was cooled co -12* by means of a oechanol-lce bach, and 
6 ml (62 Sffloles) boron Crlbromide was added dropwise. The restiltlng 
solution was stirred at room temperature for 1.5 hours and was then 
evaporated to a brown residue under reduced pressure. The residue 
was cooled in ice and treated slowly with methanol. The methanol 
was evaporated at room temperature under reduced pressure. The 
residue wad treated with methanol again and stripped under reduced 
pressure in a 50* hot-water bath. This treatment was repeated 3 
times. The final residue was either chromatographed on a silica 
column eluted with 9:1 chloroform /methanol or dissolved in water, 
any undissclved material filtered off and the aqueous filtrate 
lyophilized to give pure l-(2'-thienyl)-7,8-dihydroxy-2,3,A,5- 
tetrahydro-3-lB-benzazepine hydrooromide salt, m.p. 239-40* (dec), 
ca. 70Z yield. 

Cl4Hi5S02S'HBr 
Calculated: 49.13Z C; 4.71Z H; 4.09% N; 9.372 S 
Pound: 48.91Z C; 4.59Z H; 4.10Z N; 9.10Z S 

The free base is obtained by dissolving the salt in a 
lll^Tl^Tm«.. "mount of WL.Cer jsd slowly adding 5Z sodium bicarbonate 
solution uLtll the base separates. 

EXAMPLE 3 

3-Thiophenecarboxaldehyde was prepared by following a 
literature procedure (Org. Syn. Coll. Vol. IV pp. 918-9) from 
3-thea/l bromide which in turn was prepared also by following a 
liceracure procedure (Org. Syn. Coll. Vol. IV, pp 921-3) from 
3-me thyl thiophene . 



11.7 Grams (0.28 mole) of sodium hydride (57Z of tplneral 
oil dispersion having been washed with hexane to remove the oil) 
was stirred in dry dlmethylsnlfojcide (196 ml) at 60-65' for 2 hours 
under argon. The mixture was diluted with dry tetrahydrofuran 
(196 ml), cooled to -5* and triaethylsulfonium iodide (57.12 g," 
0.28 moles) la 196 ml of dry dimethylsulf oxide was added at such a 
rate that the temperature of the reaction mixture did not exceed 
0". After stirring for another minute after complete addition, 
3-thlophenecarboxaldehyde (13.4 g, 0.12 moles) in 8A ml of 
tetrahydrofuran was added. The metbanol/lce bath was removed and 
the reaction mixture was allowed to warm to room temperature for 
1.5 hours, then diluted with 1.1 of ice water and extracted throu£:hly 
with ether. The extracts were combined, washed with saturated sodium 
chloride solution and dried with anhydrous isodium sulfate. Removal 
of the drying agent and solvent gave 16.5 g crude 3-epoxyethylthiophene. 
Since spectral data (ir, nmr) were satisfactory the epoxide- was used 
without further purification. 

A mixture of 39.8 g (0.22 moles) of homoveratrylamine and 
24,8 g (0.19S moles) of 3-epoxyethylthiophene was heated with 
stirring at 100' overnight. The reaction mixture was cooled to room ■ 
temperature and stirred with 5Z ethyl acetate in pecroleum ether. 
The solution was decanted and the crystals were washed twice more 
with the S{ le solvent mixture to give H-(S-hydroxy-0-3 '-thienyl) 
ethylhoooveratrylaaiae. After recrystalLlzatlon from ethyl acetate, 
21.5 g of pure product was obtained, :n.p. 113-4* (362 yield). 

C16H21NC3S 

Calculated: 62. 5U C; 6. 892 H; 4.562 N 
Found: 61.872 C; 6.922 H: 4.652 .\ 



9.2 Grams (30 vmoles) lf-(S~hydroxy-B-3-thienyl)- 
ethylhomoveratrylamlne was ddLssolved in 92 tal of acetic acid and 
46 ml of cone, hydrochloric acid. The aixture was heated at reflux 
for 3 hours, stripped under reduced pressure to a brown residue, 
which was 'then treated with 5Z carbonate so Jut ion and thoroughly 
extracted with ethyl acetate. The organic extracts were combined 
and washed twice with brine and dried over anhydrotis sodium 
sulfate. Removal of drying agent and solvent gave 8.7 g of thick 
oily residue (992 yield), l-(3'-thienyl)-7,8-dimethov-2,3,4,5- 
tetrihydro-lH-3-ben2azepine. 

A sample of this free base was dissolved in methanol and 
ethereal hydrogen chloride was added until acidic. This acidic 
solution was evaporated to dryness. Recrystallization of the 
residue from methanol-ethyl acetate gave the pure hydrochloride 
salt (m.p. 178*). 

5.25 Grams (18 nmoles) of l-(3 •-thienyl)-7,8-dlmethoxy- 
2,3,4,5-tetrahydro-3-lH-ben2a2epine dissolve^ in 90 ml of methylene 
chloride was cooled to -12* by means of a aethanol/ice bath and 
9 ml of borou tribromide (93 mmoles) was added dropwlse. The 
resultlig solution was allowed to warm to room temperature for 
1.5 horxs. The solvent was stripped off to give a brown residue 
which was chilled and carefully treated v±ch methanol. The 
methanol was evaporated under reduced pressure and the resulting 
residue was again treated with methanol and stripped at 50". This 
process was repeated 3 times and 4.2 g of crude l-(3'-thienyl)-7, 
8-dihydrox7-2,3,4,5-tetrahydro-3-lH-benj:azepine hydrobrooide was 
obtained. This was further purified by chironacography over silica, 
eluted with 9:1 chloroform rmethanol, and dissolved in water, 
charcoaled, and filtered. Lyophilizatioc of the filtrate gave 2.3 g 
of buff colored amorphous powder (m-p. 254-6° dec). 



Cj^^H^^NO^S-HBr- I/4H2O 
Calculated: 46.10Z C; 5.113: H; 3.842 N; a.73Z 5 
Found: 45.84Z C; 4.89Z H; 3.682 N; 8.39Z S 

EXAMPLE 4 

To 181 g (1 mole) of homoveratrylamine In 1 1. of ethanol 
was added 117 g (1.1 mole) of benzaldehyde . The mixture was stirred 
ac roon temperature for 15 misutes. A solution of ICO g of potassium 
borohydrlde In 500 ml cold water was then slowly added while the 
.solution was kept at near room temperature by extern »j1 cooling. After 
complete addition of the hydride solution, the reaction mixture was 
stirred for 5 hours and then chilled and acidified with 6N hydrochloric 
acid. Further chilling to 0° precipitated the N-benzyl homoveratrylamine 
hydrochloride salt which was collected by filtration. The crude product 
recrystallized from ethanol (m.p. 204-6"). 

AA Grams (0.1A3 moles) of the N-benzylhomoveratrylamine 
hydrochloride salt was suspended in 440 ml of dry dimethyiformaffllde. 
To this were added 100 g (0.72.S moles) of powdered anhydrous potassium 
carbonate and 29 g (0.17 mole) of bromoacetaldehyde dimethyl acetal. 
The reaction mixture was heated at reflux with stirring '^r 20-24 
hours under argon. The salts were then removed by filtration, and 
the filtrate was evaporated under reduced pressure to yield a dark 
brown oil. This was dissolved in a water-ethyl acetate mixture and 
the layers were separated. The water layer was thoroughly extracted 
with ethyl acetate. The combined organic layers were back washed 
once with brine solution, dried, and the solvent evaporated to give 
46 g of crude product (brown syrup 90Z yield). Chromatographv gave 
a 643 yield of pure N-benzyl -N--( 8-3. 4-dimethoxyphenyl) ethyl amino- 
acet aldehyde dimethyl acetal. 



Thfi dimethyl acetal (24 g) was dissolved in 240 ml of 
cone . HCltHOAczH^O (3:2:1 ratio) and allowed to stand overnight at 
room temperature. It was then poured lato 1 1. Ice-water, baslfled 
to pH - 8 by addition of cone, ammonia, and extracted with ethyl 
acetate. The extracts were combined, back washed once with 
saturated brine and dried over anhydrous sodium sulfate. Removal 
of the drying agent and solvent gave 19.5 g of crude product 
(92Z yield) . 

Chromatography over a silica column gave pure N-benzyl~ 
l-hydroxy<-7,8-dlmethoxy-2,3,4,5>tetrahydro-lB~3*benzazepine In a 
51Z yield. The oily product could be crystallized from ethyl 
acetate-hexane . 

The "dimethylacetal" reaction described In detail above 
is another general method which may be used to prepare various 
l-hydroxybenzazepine intermediates cf this Invention using as starting 
materials various substituted N-lower alkyl or phenalkylhomoveratry- 
lamines especially the N-methyl, N-benzyl or N-phenethylhomoveratry- 
lamlnes. The reaction apparently does not go on the N-H amines. 
The M>benzyl compounds are of ui -st general use because the protective 
benzyl group can be readily removed as described hereafter. 

1.1 Grams of the pure N-benzyl-l-hydroxyl benzazeplne was 
dissolved in 50 ml methanol and 220 mg 10% p ' 'iun on charcoal 
wetted with butanol was added. The solution . shaken for 4 hours 
under hydrogen at 40 psi. The catalyst was retioved by filtration and 
the filtrate was evaporated under reduced pressure to give a slightly 
yellow syrup which was crystallized from echyl acetate. Recrystalli- 
zatlon from acetonlcrile (m-p. 153-4*) gave pur-i l-hydroxy-7 ,8- 
diaethoxy-2,3,4,5-tetrahydro-la-3-benzazepiae a k-ey new intermediate. 



2,3,4,5-tetrah7dro-IH-3-beuzazepine and 2.5 ml of 2-iiiethyl-thiophene 
were dissolved in 45 ml trlfluoroaceclc add. The reaccion mixture 
was allowed to stand at room temperature overnight, then evaporated 
ixader reduced pressure to an cily residue which was dissolved in 
250 ml of 3N hydrochloric acid. The acidic solution was thoroughly 
washed with ether, then basified with cone, ammonia, and finally 
extracted witn ethyl acetate. The organic extracts were combined, 
vashed with saturated brine, and dried over anhydrous sodium sulfate. 
Removal of drying agent and solvent gave 10.1 g. of l-(5'-nneth7l- 
2'-thlenyl)-7,8-dimethoxy-2,3,4,5-tctrahydro-lH-3-benzazeptne as an 
oil (83.3Z)? m.p. (HCI) 227-228°. In the same way l-(2'- 
thienyl) -7 , 8-dimethoxy-2 ,3,4, 5-tetrahydro-lH-3-ben2a2epine , 
and 1- (2 • -f uryl) -7 , 8-diinethoxy-2 ,3,4, 5-tetrahydro-lH-3- 
benzazepine are made using thiophene, 2-faxaiDthic%:hene and furan. 
EXAMPLE 5 

4.6 Grams (15 mmoles) of 1- (5* -methy 1-2 '-thienyl) - 
7,8-dimethoxy-2,3,4,5-tetrahydro-3-lH-benzazepine was dissolved in 
45 ib1 methylene chloride under argon; the solution was cooled to 
-12* by a methanol-lce bath, and 78 ml of boron trlbromide in 
methylene chloride (1 g/5 ml) was slowly added. The dark hrovxx 
solution which resulted was allowed to warm to room temperature 
for one hour, and evaporated under reduced pressure to a brown 
residue. This was chilled to 0*. methanol was slowly added and 
then evaporated. This was repeated 5 times and the resulting dark 
brown gum was dissolved in water and filtered through a pad of 
"Supercel". The fdLltrate was lyophilized to give a yellowish 
powder whidi was further pTirlfied by chromotography on silica gel. 
Elution with 9:1 chloroformmethanol gave 2.4 g of pure l-(5' -mechyl- 
2 ' -thienyl) -7 , 8-dlhydrory-2,3, 4 , 5-cetrahydro-lH-3-benzazeplne 



hydrobromlde (m.p. 169* dec). 

Calculated: 48.722 C; 4. 912 H; 3.78% N 
Pound: 48.362 C; 4.842 H; 3.872 N 

In similar manner the 7,8-dih7droxy-l-(2'-thien7l) , (5'-bromo-2'- 
thienyl) and (a'-furyl) congeners are tnade from the 7,8-^ljnethoxy 
compounds of Example 4. 

EXAMPLE 6 

A mixture. of 10.2 g (0.056 mole) of homoveratrylamlne and 
5.9 g (0.053 aole) of 2-epox7eth7lfuran were mixed and heated on the 
steam bath overnight and worked up as in Example 1 to give N-(e-hydrox7- 
S-2'-furyl)ethy^homove^atr7lamlne, as a crystalline solid which was 
recr7stalli2ed from ethyl acetate-petroleum ether (m.p. 90°). 

The furylaminoalcohol (2.9 g) was cydized in 30 ml of 
trlfluoroacetic acid at room temperature overnight. The black mixture 
was poured into 20 ml of amonium hydroxide/300 ml of ice and 40 ml 
of ethyl acetate, and more ammonia was added to'pH 9. The combined 
organic layer and subsequent extracts were washed with brine and dried 
over anhydrous sodium sulfate- Evaporation of the solvent in vacuo 
after removal of the drying agent gave 2.51 g of oily product, 
1- (2 ' ~f ur7l)-7 , 8~dlmethoxy-2 ,3,4, 5- tetrahydr o-lE-3-benzazepine . This 
material is identical to the same product prepared by catalytic hydro- 
genation of the N-ben2yl derivative (Examples 7 and 8) using palladium 
on charcoal in methanol at 50". 

EXAMPLE 7 

A solution of 20.1 g (64 mmole) of l-hydroxy-N-benzyl- 
7,8-dlmethoxy-2,3,4,5-tetrahydro-lH-3-ben2azepine in 130 ml of 
methylene chloride was treated with 14 g (0.2 mole) of furan and 
16 ml of ethereal boron trlfluoride. After standing overnight at 
room temperature the reaction mixture was stirred with concentrated 



anmoniua hydroxide and ice. The Toethylene chloride phase was separated 
and extracced with IM phosphoric add. The add extracts were 
neutralized and extracted with ethyl acetate. The dried extracts 
were evaporated to 19.8 g of crude product [l-(2'-furyl)-3-benzyl- 
7,8-dliiiethox3r-2,3,4,5-tetrahydro-lH-3-ben2a2eplne] which was purified 
by chromatography over silica. 

EXAMPLE 8 

The N-benzyl product (14.2 g, 0,12 mole), prepared as in 
Example 7, In methylene chloride was reacted with 145 ml of boron 
tribromide-methylene chloride (1 g/5 ml) at room temperature for 
1.25 hours. The desirei 1 -(2•-furyl)-3-benz7l-7,8-dihydroxy- 
2,3,4,5-tet^ahydro-lH-3-ben2azepine was isolated as described above. 
This compound was debenzylated by hydrogenolysis as described in 
Example 6 to give 1- (2 '-fury l)-3-benzy 1-7, 8-dihydroxy-2, 3,4,5- 
tetrahydro-lH-3-ben2azepine was isolated as described above. This 
compoiind was debenzylated by hydrogenalysis as described in' 
Example 6 to give l-(2'-furyl)-7,8-dihydroxy-2,3,4,5-tetrahydro- 
lH-3-benzazepine. It's hemi-fxsnarate salt was prepared in methanol 
and was recrystallized from water (m.p, 267* dec). 

^14V°3*^/2C^V4-^/^«2° 
Calculated: 62.43Z C; 5.73Z H; 4.56X N 

Found: 62.78Z C; 6. 142 H; 4.52Z N 

EXAMPLE 9 

Three solutions each with 0.31 g (1 nsmole) of 1-hydroxy- 
3-benzyl-7.8-dlmethoxy-2,3,4,5-tetrahydro-lH-3-ben2a2epine in 2 ml 

of methylene chloride containiag boron trifluoride etherace were 
respectively reacted with an excess of furan, 2-aethylfuran and 
2-cyanomethylfuran at room temperature overnight. Each was quenched 
in annnonia solution, isolated and passed over silica gel. This layer 
chromatography on silica gel using cyclohexane-erhyl acetate (7:3) 



gave values of 0.68, 0.7G and 0.43 respectively with the starting 
material at 0.14. These arc the I'-furyl, 5*-methyl-2'-fur7l and 
5'-cyanomethyl-2'-£ur7l congeners which can be optionally debenzylated 
and demethylated as described to give l-(2'-furyl)-7,8-dlhydrox7- 
2,3*4»5~tetrahydro-lB'3~benzazeplne, its methylfxsryl and its 
eyanomethylfuryl congeners. 

Repeating this reaction with l-hydroxy-3-methyl-7,8- 
d±Dethoxy-2»3,4,5-tetrahydro~lH-3-benzazepine (prepared £rom 
N-nethylhoooveratrylaBine as in Example 4 and 2-methylthiophene 
gives 1- (5 ' -methyl-2 ' - thienyl) -3-niethyl-7 , 8-dimethoxy-2 ,3,4,5- 
tetrahydro-lH-3-benzazepine. Deaechylation as described above 
gives l-(5 '-methyl-2 ' -thienyl) -3-metnyl-7 , 8-dihydroxy-2 , 3,4, 5- tetrahydro- 
lH-3-benzazepine hydrobromide. 

EXAMPLE 10 

A mixture of 7.9 g (25.2 nmoles) of l-hydroxy-3-benzyl-7,8- 
diaethoxy-2,5,4,5-tetrahydro-lH-3-benzazepine, 6.35 g (50.4"*inmoles) of 
methyl furoate and 6.2 ml (50.4 mmoles) of boron trifluorlde etherate 
vas reacted at room temperature for 1.5 hours. Another 3.1 ml of 
trlfluoride was added followed by standing at room temperature overnight. 
The product, l-(5'-carbomethoxy-2'-furyl)-benzyl-7,8-dimethoxy-2,3,4,5- 
tecrahydro«lU-3-benzazepine was isolated and purified by methods similar 
to those of the previous examples. This aacerial was demethylated to the 
7 , 8-dihydroxy compound and debenzylated as described above to give 1- 
(5 • -carbometho3C7-2 ' -f uryl)-7 , 8-dihydroxy-2 ,3,4, 5- tetrahydro-lH-3- 
benxazeplne hemifumarate hydrate, m.p. 198-200' (dec). 

EXAMPLE 11 

Reacting 2-chloro-3 , 4-dimethoxyphenylethylam±ne , 2-f luoro- 
3,4-dlmethoxyphenylethylamine or 2-trif luoromethyl-3 , ^-dlmethoxyphenyl- 
ethylamlne (prepared via 2-trifluoromethy 1-3, 4-dlmethoxy toluene) in a 
stoichiometric quantities with 2-epoxyethylthiophene as in Example 1 



gives 2-chloro-l- ( 2 ' chienyl) -7 , 8-dlhydroxy-2 » 3 , 4 , S-tetrahydro-lH-S- 
bexLsazeptac, 6-f luoro-l-(2 ' -thienyl)-? , 8-dihydroxy-2 ,3,4, 5-tetrahydro- 
Ifi-S-'benzazepine and 6- trlfluoromethyl-l- ( 2 ' -thienyl) ' 7 , 8-dihydroxy- 
2»3»4,5-tetrahydro-lH-3-benza2cp.tne via their 7,8-dimethyl ethers. 
EXAMPLE 12 

A mixture of 4.5 g of 6-chloro-7,8-dimethox7-l-(2'-thlenyl)- 
2,3,4,5-tetrahydro-lH-3-benza2epiiie, 0.02 ml of n-butyl bromide and 
0.02 mol of potassium hydroxide is dissolved in 120 ml of dry methanol 
and reflioced for 48 hoxirs. The reaction mixture is evaporated to 
.dryness, taken up in ethyl acetate and filtered to remove inorganic 
salts. The filtrate is washed with water, dried and evaporated to 
give 3"-n-butyl-6-chloro-7, 8-dimetho3cy-l- (2 ' - thienyl) -2, 3, 4 , 5-tetrahydro- 
lB-3-benzazepine . 

The 3-sr-butyl benza?epine (0.01. mol) is dissolved in 120 ml 
of* dry methylene ehloxide and 0.032 mol of boron tribromide is added 
•jdropwlse at -10*. The solution is warmed to room temperature and . 
j^f^xrad for two hours. The excess boron tribromide is destroyed with 
*^thanol added dropwise with ice-cooling. The cold solution ii 
*jf£flttxed on the steam bath to remove hydrogen bromide and evaporated. 
.The residue is treated with brine at reflux for 2 ho\irs to yield 
, 5T;ft-butyl-6-chloro-7 , 8-dihydroxy-l-(2' -thienyl)-2, 3, 4, 5-tetrahydro- 
I iS-S-benzazeplne hydxobromide. 
• Using N-alkylatiou procedures described above but using 

7 , 8-dimcthoxy-l- (5 ' -me thy 1-2 ' - thienyl) -2 , 3,4, 5- tetrahydr o-lH-3- 
•Ve^zazeplne as a model compound the If-allyl, N-phenethyl, N-butyl, 
Jf-4myl or »-2,2-dimethylallyl derivatives are prepared. Hydrolysis of 
t!U methosy groups as described gives the active 7 , 8-dlhydroxy compounds. 
EXAMPLE 13 

A 3.9 g sample of 7,8-dihydroxy-l-(3'-thienyl)-2,3,4,5- 
tetranydro-lH-3-bcnza2epine is slurried in 25 ml of acetone and 0.7 g 



(0.016 nol, lOZ excess) of ethylene oxide Is added. The mixture Is 
placed In a pressure bottle and stirred at ambient temperature for 
About 40 hours. The reaction mixture is then heated to 60-80* for 
30 minutes, cooled and filtered. Concentration of the filtrate gives 
a solid which is taken up In ethyl acetate and reprecipitated with 
ether. The solid thus obtained is dissolved in ethanol and tre-ted 
with ethereal hydrogen chloride to give 7,8-dihydroxy-3-(2-hydroxy- 
ethyl)-l-(3 •-t:hienyl)-2,3,4,5-tetrahydro-lH-3-benza2epine hydrochloride. 
EXAMPLE 14 

A 4.0 g 3ample»>of 3 -benzyl-7.8-dlhydroxy-l-(2'-thienyl)-2,3, 
4,5-tetrahydr6'-lH'-3>benzazeplne (prepared irom the 3-unsubstituted 
benzazepine by reaction with benzyl bromide In the presence of potassium 
carbonate) is dissolved in 50 ml of acetic anhydride and the solution 
is hctated on a steam bath for one hour. The reactiou mixture is cooled, 
ice«water is added and the solution is evaporated to dryness. • The 
residue is triturated vith ethyl acetate, the solution wa^ed with 
water, dried and the solvent removed in vacuo to leave an oil. The 
latter is dinsolved in ether and ethereal hydrogen chloride is added 
to precipitate 3-ben2yl-7, 8-dlacetox7-l-t2 'thienyl) -2,3,4, 5-tetrahydro- 
lH-<3-benzazeplne hydrochloride. 

7 , 8-dlhydroxy-l- (2 »-thlenyl) -2 ,3 ,4 , 5-tetrahydro-lB-3- 
benzazeplne hydrobromide (10 g) Is dissolved in trlfluoroacetic acid 
and reacted with a atoiehiometric amount of acetyl bromide at room 
temperature for 1-2 hours. The reaction mixture is evaporated '.and 
the residue is triturated in ether-i-propanol to give the desired 
diacetoxy derivative. 

Substituting other alkanoyl anhydrides or chlorides gives 
various 7 , S-alkanoyl derivatives such as the diacetoxy derivatives of 
2'-furyl, 5'-methyl-2'-furyl, 5'-cyanomechyl, 3'-chieuyl, 5 ' -methyl-a ' - 
thlenyl, and 5 ' -bromo-2 ' -thieayl compounds. 



7 , 8-Dlhydr 0X7-1- (2 ' - thienyl) -2,3,4, 5- tetrahydro-lH-3- 
benzazeplne (5 g) is sxispesded in 500 cc of ha ^ene. Trifluoroacetlc 
anhydride (15 g)- is added dropvise rapidly. The solution is stirred 
sjx additional hour and the volatiles stripped off, leaving the N,0,0- 
tris-trlfluoroacetyl derivative. This is added directly to 500 cc 
of methanol and hydrogen chloride gas bubbled in for a few minutes . 
The reaction is stirred for 2 hour', and then the solvent stripped off, 
leaving 7 , 8-<iihydroxy-l- (2 ' - thienyl) -3- trlf luoroacetyl-2 ,3,4, 5-tetra- 
hydro-lH-3-benzazeplne . 

mMPLE 16 

Dry dunethylforaamlde (50 ml) is deoxygenated four times by 
palling a vacuum and refilling the vacua ted flask with argon. 7,8- 
Dlhydroxy-l-(2 •-thlenyi)-3-tr if luoroacetyl-2 , 3 , 4 ,5-tetrahydro-lH-3- 
ben^a^epine (5 g) is added and dissolved as the solution is deoxygenatea 
once more. Methylene bromide (5.3 g) potassium carbonate (5 g) and 
cuprlc oxide (0.13 g) are added and the solution is deoxygenated a 
final tima. The reaction is heate' \t ISO' under argon for 2 hours. 

I'c is worked up by pouring into 2 1. of ice vater while 
stirring. The aqueous sxispension is extracted four times with 300-400 
cc ether, and che ether is back extracted three times td.th 1.5 1. water. 
The ether Is dried and evaporated. The residue is dissolved in chloroform 
and cbromatographed on silica gel to give 7, 8-meth7lenediox7-l-(2'- 
thienyl) -3- trlf luoroacetyl-Z ,3,4, 5-t etrahydro-lH-3-ben2a2epine . 

EXAMPLE 17 ' 

A suspension of 7,8-dihydrox7-l-(2'-thienyl)-2,3,4,5-tetra- 
hydro-lH-3-benza2epine hydrobromide (3.4 g) in methanol (40 ml) is 
reacted with 2.5 g of 2,3-dichloro-5,6-dicyano-l, i-faenzoquinone in 
methanol at 0" for 1 hour. The l-(2'-thien7l)-2,3.4,5-tetrahydro-lE-3- 
benza2epine-7,8-dione hrdxobromide was collected by filtration and 
washed with ether. The dione h7drobromide salt is added to an excess 



«.^r.c.d to ,1« . of -...e ^«t rlthto .„c 9-=.«hyUhl. 

(2'-chi„n)-2.J,4,s.c.cr.hTdr,-U-3-b««.«,t,. ;-,,i„i„^,. 3.,, 
are made. 

3CAMPLE 18 

5.5 Grass (13 m) of ^9-<ll».cho:cy-l-,:•-s:ethy:-:•-chieny:- 
2.3.4.5-cetrah7dro-Iil.3.bearazepi:,e was -«oived - 120 :u of .chvl- 
folate «,d was heated ac r.fl„ for 2. hours. Af =er »cdicion of 50 ^ 
Of ethyl eth.r. the reaction n^tvre was washed vi.h 3 x 30 ^ of 3N 
hydrochloric acid. 2 x 20 ^ of 5: sodium blcarbcnare, a.nc -.hen brine. 
Aftar drying over »odi». if ate and removal of the drying agent, the 
.olvent was avapor«t«l to g.ve 4.8 g oi the oily N-fon^yi deriva-..-. 
EXAMPLE jc 

:•: TO 120 ^ of .-hyl .th.r und.r .r,c=. 3.1i c: U^hl.. 

hydrld. „ «M.d folios ,y , . ^ ..^ , 

B-f.t^l d«ir*cl« la 60 =a Of boo..,.. ->,. 
,..,«aT r.n«»d for 5 W. ... ^ 

•;•.«. deeoq>o.«l b, addition of 4 m of «tha=oi 25 ^ ^, 

».t«. 2.15 ^ Of 10: alk.U. 6..5 1= t...: si.uaZ.. 

...The «,Ud fo»«, Ji,„atioo. th. filtrate -.-a, evaporated 

to an oil which was tekea us ia ethy' ace-ac- aT-^ r^«^« - 
••• ■ «-=7* acetate ari thorougr._v exiracted with 

• 3N hydrochloric add. The acid'- ex--^—^ .,--0 ^ 

«3e a.-c., ex>.,^.s .rere coobined, vanned with ether, 

,basifled to ?E 8. and thoroughly extra— 

» • » / - «._.c. . e...,. . dtatatc. ..is organic 

•;txtracts were coablned anc dries =ver -n-/-— -c 5-r 

t^o^ the drying agent aaJ ?olve:iz zav- ^.-i g :;f 1- -^-j;..- 

, «4thyl- 7 , 8-d iaethcxy-2 , 5 , - . 5— € t rahvir 2- " H- j - b en 'a - — e 

This was dissolved in sethancl .zz stnereal hydroge:: .hi.: ..o 

was added. The soluricn was sirlppec zz ar-.-es^ ^:.i-r r-cu^c-" 

Sive 7,8-diBiethoxy-i-(3'--ethvl-2'---^^-..- • - 



lH-3*b«nzaz«pin« vhich was rcczystalllzed from aechanol-ethyl acetate 
hydrochlorld* («.p. 227-8*). 

Sobstltutlag tlM l-(2'-thlen7l), l-O'-chleayl) or l-(2'-fur7l) 
congeners In the procedures of Ezaoples 19-20 vlth obvious variations gives 
7 , a-dlmethoaey-l- (2 ' - thlenyl) -S-aethyl-a ,3,4,5- te trahydro-lH-S-bcna az ep Ine 
hydrochloride, 7 ,8-d.'JBethoxy-l-(3*-thienyl)-3-aBthyl-2,3 ,A ,5-tetrahydro- 
lB-3-ben2azeplnc hydrochloride or 7,8-dlmethoxy-l-(2'-furyl)-3-inethyl-2,3, 
4,S-tetrah7dro-lB-3-benzazepine healfuaarate. Splitting the ethers as 
described above gives the three dlhydroxy congeners. 

EXAMPLE 20 

TtesfiBcac of the dlone hydrobromlde salt with anhydrous hydrogen 
broBtlde in iMthy •* chloride or with diluted hydrobronic acid, gives 6- 
bra)BO-l-(2*-tblen7l)-2,3,4,5-te£rahydro-lB-3-benzazepine hydrobromlde salt. 
Similarly the 6-bronit>-l-f5'-methyl-2'-thlenyl) , 6-bromo-l-(2'-furyl) , 6- 
brono-3*-thlenyl analogs are prepared. 

Ingredients Xg. per Capsule 

7,8-Dihydroxy-l-<5'-oethyl-2'-thienyl)- • 125 (free base) 

2,3.4, 5-tetrahydro-lB-3-ben2a2epine 
(as an add addition salt) 

Hagnesiua stearate 2 

Lactose 200 
the a2>ove Ingredients are thoroughly mixed and placed Into hard gelatin 
capsules. Such capsules a^^ administered orally to subjects ia need of 
trea&sent from 1-5 times daily to induce dopaminergic activity. 



redients Mg. per Tablet 

-Dihydrory-l-(2'-thlen7l)-2,3,4,5- 200 (free base) 

rahydro-lH-3-benzazepiiie (as an 
1 addition sale) 

I starch 30 
nrlayl pyrrolidone 12 
I starch 16 
leslum stearate 3 

first two Icgredients are thoroughly mixed and granulated. The 
lules obtained are dried, nixed with the remaining com search and 
;esiuD stearate, and compressed into tablets. 

Ihe capsxiles or tablets thuoly prepared are adainiscered orally 
A aniaal or human requiring stimulation of either peripheral or 
ral dopastine receptors to Induce hypotension or to treat the symptoms 
arklnsoB*s disease vithln the dose ranges set fsrth hereinabove, 
larly other compounds of Formula! and the Illustrative examples can 
ormulated in the same manner to give phamaceuticiJ. composiclons 
ul in the methods of this Invention based on the -zhemical charac- 
sties and relative biological activity using the test methods outlined. 

A subgeneric croup of compounds within the illustrative 
ric group of Forniula I are those in which: 

R is phe.-iethyl , benzyl , lower alkyl cf 
1-5 carbon atons, hydrcxyethyl or lower alker.yl 
of 3-5 carbon atoms; 

Ri is hydrogen, hale, trif lucrcrnethyl , lever 
alkylthic, t.rif lucrcnerhylcr ic , r.erhyl cr -c thcxv; 

?.i and ?.. are each hydrcren, lower alkyl 
1-5 carbon arcms , lower alkar.cyl ci 2-5 -arhc:: ^-.-rs 
or, when taken together, r.e'r.y-sr.e e-h-'lene; 
R. is hydrogen, hale cr r-i-ihyl .• ar.i 
X is -C- cr -5-. 



In this subgeneric group, particular compounds are those in 
which P. is methyl or allyl; Ri is hydrogen, chloro, bromo or 
methylthio; Ra and Rs are the same and are hydrogen, methyl 
or acetyl; R". is hydrogen or 5 '-methyl; and X is -S-. 

The compounds of the above subgeneric group have 
particularly useful hypotensive activity, producing arterial 
hypotension and concomitant bradycardia. This activity is 
demonstrated in anesthetized s^/ontaneously hypertensive rats 
(SHR) . In this pharmacological procedure, adult male SHR, 
weighing approximately 350-400 grams, are anesthetized with 
pentobarbital sodium (65 mg/kg, i.p.) . The trachea is cannu- 
lated and the rats are allowed to respire spontaneously. 
Pulsatile arterial blcod pressure is measured from a cannulated 
carotid artery using a Statham transducer (P23AA) . Mean 
arterial blood pressure is calculated as diastolic blood 
pressure plus 1/3 pulse pressure. Cardiac rate is monitored 
by means of a cardiotachometer triggered by the systolic 
blood pressure pulse. Phasic arterial blcod pressure and 
cardiac rate are recorded using a multichannel oscillograph. 
Drug solutions are administered through a cannulated tail 
vain. Approxiraately 10 minutes are allowed to elapse, 
following surgery, fsr equilibration of the preparation. 
After the equilibration period, a control tracing of the 
directly measure parameters is taken. Each rat then receives 
an initial dose of 1 .T.cc/kg cf a test compound. Arterial 
blood pressure and cardiac rate responses are recorded and 
expressed as absclute change from zhe respective control 
value established i.Tr.ediately pricr to the injection. This 
sequence is repeated at a:;prcxi.T.ately 5-10 .-.inute intervals, 
-with increasi.'ig dose levels cf the test c expound , until each 
rat has --sceived individual icses cf 1, 2, ij, 30, 100 , 300 
and lOOe -cg/kc . 



The following table sets forth mean arterial blood 



pressure and cardiac rate responses produced in the anesthe- 
tized SHR, according to the above described procedure, upon 
i,v. administration to 3 rats of 7,8-diir.ethoxy-3-methyl-l- 
( 5 • -methyl-2 • -thi.enyl ) -2 , 3 , 4 , 5-tetrahydro-lH-3 -benzazepine 
as its hydrochloride salt (doses refer to mcg/kg of the 
free base) . 

Change in Mean Arterial Blood Pressure (nunHg) 



1 ncg/fcg 3 ncgAg 10 nog/kg 30 mcg/kg 100 nog/kg 300 ncgAg 1000 ircg/kg 
-4.6^.7 -1.0±1.5 -0.6±2.8 -73.6s25.4 -174±29.7 -144*30.8 -98±25.2 

This compound therefore produced average meucimum changes 

in arterial blood pressure of -88 mmHg and cardiac rate of 

-174 beats/minute with dose-related hypotension from 

30-1000 mcg/kg and bradycardia over the entire dose range. 




10 mcq/kg 30 nog/kg 100 mog/kg 300 mcg/kg 1000 ncg/kg 
+7.3n.7 -21.6±11.3 -88.027.9 -75.0±7.2 -67.2±4.4 



Change in Cardiac Rate (beats/minute) 



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 
1. A compound of the formula: 




in which : 

R is hydroaen, benzyl, cher.ethyl, lower alkanoyl of 
1-5 carbons,^ lower alkyl of 1-5 carbons, hydroxyethyl or 
lower alkenyl of 3-5 carbons; 

is hydrogen, halo, trif luoromethyl , methylthio, 
trif luoroinethylthio, methyl or ir.ethoxy? 

R2 and are each hydrocen, lower alkyl of 1-5 
carbons, lower alkanoyl of 2-5 carbons or, wher taken 
together, methylene or ethylene; 

R^ is hydrogen, halo, cyanomethyl , methyl or carbomethoxy; 

and 

X is -0- or -S- ; 
or the pharmaceutically acceptable nontoxic salts thereof. 

2. The compound of claim 1 in which X is -£- and 
R is methyl. 

3. The compound of claim 1 in which R is methyl, 
R^ is hydrogen, R2 and R^ are both methyl, is hydrogen or 
methyl and X is -S-. 



4. The compov.nd of 
and X is -S- and the point cf 
2' . 

5. The compound of 
5 is the hydrochloride. 

^ 6. The compound of 

^ Rj, P.^ and are hydrogen. 
CO 7. The compound of 

attached at the 2 '-position. 



claim 3 in which is 5 '-methyl, 
attachment for the thienyl ring is 

claim 4 in which the salt form 

claim 1 in which R is methyl and Rj^» 

claim 6 in which a thienyl ring is 



- 33a - 



8. The compound of claim 6 in which the thienyl 
ring ia attached at the 3 '-position - 

9. The compound of claim 1 in which R is methyl and 

X is -0-. 

10, A pharmaceutical composition having dopaminergic 
or antihypertensive activity comprising an effective therefor 
and nontoxic quantity of a compound of claim 1 and a dosage 
unit carrier therefor. 

11. The method of preparing a compound of claim 1 
comprising reacting a compound of the formula: 




in which R is lower alkyl, benzyl or nhenethyl, is hydrogen, 
halo, trifluoromethyl, methylthio, trifluoromethylthio, methyl 
or methoxy; and R2 and R^ are lower alkyl, and, when taken 
together, methylene or ethylene; with a compound of the formula: 

a- ■ 

in which is hydrogen, halo, methyl, cyanomethyl or carbo- 
methox^'in the presence of at least one equivalent of an acid 
catalyst; followed by optional N-alkylation , 0-dealky lation or 
alkylation and salt formation by methods known to the art. 

12. The method of claim 11 ir. which S is methyl, and 

X is -S-. 

13. The method of claim il in which R is .T.etayl, is 
hydrogen, R2 and methyl, ?._, is 5 '-methyl, X is -S- and 
the thienyl ring is attached at position 2*. 



14. The method of claim 13 in which a nontoxic salt is 
formed. 

15. The method of claim 14 in which the hydrochloride 
or methanesulfonate salt is formed. 
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